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3D Images3D Images

•• Stereoscopic ImagesStereoscopic Images

•• HolographyHolography

Interactive Stereoscopic DisplayInteractive Stereoscopic Display

RRLL

Interactive Interactive 
Stereoscopic Display Stereoscopic Display 

AA

trackertracker

computercomputer

A

Motion parallaxMotion parallax

Interactive Interactive 
Stereoscopic Display Stereoscopic Display 
for Multiple Usersfor Multiple Users

A

Motion parallaxMotion parallax

B C

Individual stereoscopic image for each eye of each userIndividual stereoscopic image for each eye of each user
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HeadHead--mounted Displays mounted Displays 
(HMDs) with Head Trackers(HMDs) with Head Trackers

Motion parallax Motion parallax ------ OKOK

Individual stereoscopic image for each eye for each user Individual stereoscopic image for each eye for each user ------ OKOK

Naturally shared workspace Naturally shared workspace ------ NONO

Possibilities for Stereoscopic Possibilities for Stereoscopic 
Display TechniquesDisplay Techniques
•• Anaglyph Anaglyph ………… glasses with red and blue lensesglasses with red and blue lenses

•• PolarizationPolarization
–– Linear polarization filters Linear polarization filters …………face cannot be tiltedface cannot be tilted

–– Circular polarization filtersCircular polarization filters…………property varies with property varies with 
different visible raysdifferent visible rays

•• Stereoscopic display without glassesStereoscopic display without glasses
–– Parallax barrierParallax barrier
–– LenticularLenticular

•• FieldField--sequential shutter glassessequential shutter glasses
–– LCD shutter glassesLCD shutter glasses Widely UsedWidely Used
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FieldField--sequential Stereoscopic sequential Stereoscopic 
DisplayDisplay

timetime

User User AA User User BB UserUser CC
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with shutter glasseswith shutter glasses
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Ideal Interactive Ideal Interactive 
Stereoscopic Display Stereoscopic Display 
for Three or More Usersfor Three or More Users

Individual stereoscopic image pair for each viewpointIndividual stereoscopic image pair for each viewpoint
with with Motion parallaxMotion parallax
without without DistortionDistortion

without without FlickerFlicker

CAB

ProposalProposalProposal

with with very simplevery simple
configurationconfiguration

Principle of IllusionHolePrinciple of IllusionHole

display maskdisplay mask

displaydisplay

image drawing image drawing 
area for Barea for B

useruser’’s viewpoint Bs viewpoint B

image drawing image drawing 
area for Aarea for A

useruser’’s viewpoint As viewpoint A

image drawing image drawing 
area for Carea for C

useruser’’s viewpoint Cs viewpoint C

Image Drawing AreaImage Drawing Area
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VideoVideo

IllusionHoleIllusionHole

Collaboration among three Collaboration among three 
IllusionHole usersIllusionHole users

BB’’s hands hand

CC’’s hands hand

Presentation of Presentation of 
Stereoscopic ImagesStereoscopic Images

IllusionHole IllusionHole 
Shared by Shared by 
Four UsersFour Users

Human Heart (National Cardiovascular Center Research Institute)Human Heart (National Cardiovascular Center Research Institute)
user Auser A

user Buser B

user Cuser C

AA’’s views view BB’’s views view CC’’s views view

IllusionHole IllusionHole 
Shared by Four UsersShared by Four Users

Human BrainHuman Brain

user Auser A

user Buser B

user Cuser C

AA’’s views view BB’’s views view CC’’s views view
Human Brain Surgery SimulationHuman Brain Surgery Simulation
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Design of IllusionHoleDesign of IllusionHole

•• image drawing areaimage drawing area
–– does not exceeddoes not exceed
–– does not overlapdoes not overlap

•• zzeyeeye < < zzmaxmax

Basic Design ParametersBasic Design Parameters

TradeTrade--off Relationshipoff Relationship

RequirementsRequirements

hh

22RR
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DD

zzmaxmax

VideoVideo

TradeTrade--off Relationship off Relationship 
among Design Parametersamong Design Parameters

Variation of CharacteristicsVariation of Characteristics
Basic Design ParametersBasic Design Parameters

Characteristics of IllusionHoleCharacteristics of IllusionHole
• Movable Volume for a User
• Viewing Angle between Users
• Viewing Volume for a User
• Maximum Number of Users
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Movable VolumeMovable Volume
for a Userfor a User
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Design Variation of IllusionHole (1)Design Variation of IllusionHole (1)
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Movable VolumeMovable Volume
for a Userfor a User
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Design Variation of IllusionHole (1)Design Variation of IllusionHole (1)
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Viewing Angle Viewing Angle 
between Usersbetween Users
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Design Variation of IllusionHole (2)Design Variation of IllusionHole (2) Viewing VolumeViewing Volume
for a Userfor a User

( )2

32

3 Dz

zR
V

eye

eye
v −

⋅
=

π
hh

ww
DD

zzeyeeye

Design Variation of IllusionHole (3)Design Variation of IllusionHole (3)

Maximum Maximum 
NumberNumber
of Usersof Users
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Design Variation of IllusionHole (4)Design Variation of IllusionHole (4)

IllusionHole IllusionHole 
with Projection Tablewith Projection Table

ww = 1,320 mm= 1,320 mm
hh = 1,020 mm= 1,020 mm
D D = 150 mm= 150 mm
RR = 200 mm= 200 mm

Desktop IllusionHoleDesktop IllusionHole

ww = 400 mm= 400 mm
hh = 300 mm= 300 mm
D D = 150 mm= 150 mm
RR =  35 mm=  35 mm
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Future WorkFuture Work  (1)(1)
•• Other IllusionHole configurationsOther IllusionHole configurations

–– TheaterTheater--typetype

ww = 25,000 mm= 25,000 mm
hh = 18,000 mm= 18,000 mm
D D = 6,000 mm= 6,000 mm
RR =  500 mm=  500 mm

IllusionHole with IllusionHole with 
48 people48 people

Future WorkFuture Work  (2)(2)
•• Other IllusionHole configurationsOther IllusionHole configurations

–– EntertainmentEntertainment --typetype

Future WorkFuture Work  (3)(3)
•• Cooperative work environmentCooperative work environment
•• Evaluation of IllusionHoleEvaluation of IllusionHole

DiscussionDiscussion
•• Shape of the HoleShape of the Hole

•• Resolution of imagesResolution of images

•• Overlap of image drawing areaOverlap of image drawing area

DiscussionDiscussion
•• Design ParametersDesign Parameters

•• Other ConfigurationsOther Configurations
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DiscussionDiscussion
•• Design ParametersDesign Parameters

•• Other ConfigurationsOther Configurations

SummarySummary
•• Ideal interactive stereoscopic display for three or Ideal interactive stereoscopic display for three or 

more usersmore users
–– with Motion parallaxwith Motion parallax
–– without Distortionwithout Distortion

–– without Flickerwithout Flicker
–– with very simple configurationwith very simple configuration

•• Idea & design issueIdea & design issue
•• Useful for cooperative work by sharing a physical Useful for cooperative work by sharing a physical 

workspaceworkspace

DemonstrationDemonstration

•• Emerging TechnologiesEmerging Technologies
–– Until 3:00 p.m. tomorrow (Friday, August 17Until 3:00 p.m. tomorrow (Friday, August 17th)th)

–– At Concourse HallAt Concourse Hall

DemonstrationDemonstration

•• Emerging TechnologiesEmerging Technologies
–– Until 3:00 p.m. tomorrow (Friday, August 17Until 3:00 p.m. tomorrow (Friday, August 17th)th)

–– At Concourse HallAt Concourse Hall

http://wwwhttp://www--human.human.eieeie.eng..eng.osakaosaka--uu.ac..ac.jpjp/IllusionHole/IllusionHole


